METHODS: Practice location ZIP code was geocoded with geographic medical service study designations. We examined the unadjusted relationships between physician selfreported fluency in Spanish and selected Asian languages and practice location, stratified by race-ethnicity. We used staged logistic multiple variable regression models to isolate the effect of self-reported language fluency on practice location controlling for age, gender, race-ethnicity, medical specialty, and international medical graduate status. RESULTS: Physicians with self-reported fluency in Spanish or an Asian language were more likely to practice in linguistically designated areas in these respective languages compared to those without fluency. Physician fluency in an Asian language [adjusted odds ratio (AOR) =1.77; 95% confidence intervals (CI): 1.63-1.92] was independently associated with practicing in areas with a high number of LEP Asian speakers. A similar pattern was found for Spanish language fluency (AOR=1.77; 95% CI: 1.43-1.82) and areas with high numbers of LEP Spanishspeakers. Latino and Asian race-ethnicity had the strongest effect on corresponding practice location, and this association was attenuated by language fluency. CONCLUSIONS: Physicians who are fluent in Spanish or an Asian language are more likely to practice in geographic areas where their potential patients speak the corresponding language.
INTRODUCTION
In California 6.7 million people have limited English proficiency (LEP). Those who speak Spanish and Asian languages make up 69% and 22% of this group, respectively 1 . Patients with LEP are at an increased risk of receiving lower quality of care including worse doctor-patient communication [2] [3] [4] [5] . Because language diversity is increasing rapidly in California and the US, there is a growing need for physicians who can provide culturally and linguistically appropriate health care services 6, 7 . Linguistic concordance between physicians and their patients with LEP facilitates effective doctor-patient communication and may improve the quality of health care provided to these patients [8] [9] [10] [11] .
A recent report on California physicians' linguistic diversity found that 18% and 13% of practicing physicians reported speaking Spanish or an Asian language, repectively 12 . Little is known about whether physicians who are fluent in these languages are geographically distributed in a way that promotes access to language-concordant physicians among patients with LEP. Few studies have examined this important relationship for commonly spoken non-English languages other than Spanish 13 . We sought to examine the association between physicians' self-reported fluency in two non-English languages (Spanish and Asian languages) with practicing in an area with a high concentration of LEP or linguistically isolated households (LIH) in those corresponding languages. We hypothesized that re-gardless of a physician's race-ethnicity, there are differences in practice location based on language fluency.
METHODS

Data Sources
We examined cross-sectional re-licensure survey data collected between 2001 and 2007 by the California Medical Board from 109,763 licensed physicians with doctor of medicine (MD) degrees 14 . The survey response rate was 83%. Eligible physicians (n=61,138) had a practice address in California and had completed training. Ten percent of survey respondents were missing language fluency data and 6% were missing race-ethnicity. Only cases with complete data were retained for this study. Additional details of this data source have been published elsewhere 12, [15] [16] [17] .
Outcome Measures
Two outcome measures were constructed by assigning physicians to a Medical Service Study Area (MSSA) based on geocoding 18 practice ZIP code and linking MSSAs to Census variables on language use. Based on earlier work 15 , MSSAs were classified based on whether they were in the top quintile (dichotomous: yes/no) of all MSSAs in the 2000 Census estimates for (1) the percentage of residents who were LEP and spoke either Spanish or a selected Asian language, and (2) the percentage of households that were LIH in Spanish or an Asian language. We refer to these geographic areas in the top quintiles as being linguistically disadvantaged.
Independent Variables
We examined two survey items querying physicians about language fluency and race-ethnicity. 
Statistical Analysis
All statistical analyses were performed using Stata 10.1 statistical software (College Station, TX). Descriptive statistics were computed comparing physician characteristics by lan- tests. By using a staged approach to our regression analyses, we isolated the effect of language fluency on the study's outcome measures. We conducted six models (three for each language: Spanish and Asian) for our two practice location outcomes (high LEP and high LIH) and controlled for age, gender, and race-ethnicity in the base models. In the second set of models, we added medical specialty and IMG status 19, 20 . The final models included a language fluency variable. Because the pattern of results for the high LEP and high LIH regressions were highly similar, we only report the high LEP results. We used studies in the literature to select covariates and model physician factors associated with practice location 13, 19, [21] [22] [23] [24] [25] .
For all analyses in this study, a p-value of <0.05 was used to determine statistical significance.
RESULTS
Physicians included 10,956 self-reported Spanish-speakers, 7,695 self-reported Asian language speakers, and 43,314 who self-reported speaking English only or any combination of all languages other than Spanish and Asian (Table 1) . Twenty-two percent of Spanish-speaking physicians were Latino, and 57% were non-Latino white. Seventy-three percent of those who self-reported fluency in Spanish were USMGs. More than 85% of all physicians who self-reported speaking an Asian language were Asian. Half of those with fluency in an Asian language were IMGs. Physicians in primary care were more likely than those in other specialties to speak Spanish or Asian languages.
Unadjusted Results
Regardless of race-ethnicity, language fluency is associated with a higher likelihood of practicing in LEP and LIH communities for both Spanish and Asian language-speaking physicians (Tables 2 and 3 ). Non-Latino white physicians were least 
Adjusted Results
DISCUSSION
This study sought to determine if physicians with fluency in Spanish or an Asian language practice in linguistically disadvantaged communities. We find that regardless of race-ethnicity, self-reported fluency in Spanish or selected Asian languages is independently associated with a higher likelihood of having a primary practice location in areas with relatively large numbers of people with LEP who speak these corresponding languages. Spanish and Asian language fluency attenuated the effect of race-ethnicity on practice location when a physician's language fluency complemented race-ethnicity. Our results are in agreement with those from Yoon et al. and extend that study to incorporate findings on Asian languages 13 . Our results show that non-Latino White Spanish-speakers were least likely to co-locate in these linguistically disadvantaged areas compared to all other physician race-ethnic groups with Spanish fluency. Since non-Latino white physicians are the majority of physicians who self-reported speaking Spanish, our findings suggest that they may be less likely to use their bilingual skills in clinical practice. Language fluency may indicate an affinity for a particular culture. For Latino physicians, Spanish fluency is independently associated with practicing in areas with a high number of Spanish-speakers with LEP, and is intrinsically linked to ethnicity and culture and less likely a learned experience. This same pattern was observed for Asian physicians fluent in an Asian language. These trends suggest that language fluency may be linked to additional factors that promote practice in linguistically disadvantaged areas. Language fluency could be a learned experience for non-native speakers who chose to work in LEP communities or adjust to changing demographics. For IMGs, other incentives may influence why they locate in certain communities, based on J-1 visa waivers, professional networks, or practice recruitment 19, 26 . IMGs who are more likely to locate in LEP areas, report fluency in the dominating language of those areas. Future studies should investigate why physicians practice in linguistically defined areas and how they make these career choices 27 . Strengths of our study include the large sample size and detailed data on language fluency and race-ethnicity included. To our knowledge, no other state collects linguistic data at this level of detail. Our study has limitations. Our results are crosssectional, may not be generalizable to other states, and we do not have objective measures of the patients cared for by each physician. Patients may seek physicians with desired language fluency and travel outside their immediate community to utilize health care services 28 , and geographic proximity may not fully reflect actualized access to a language concordant physician. We have no systematic objective measurement of physician language fluency; however, studies indicate that self-report is an adequate measurement of fluency 29, 30 . Our findings emphasize the need for physician workforce policy and data collection that are better aligned with federal regulations focused on culturally and linguistically appropriate health care services 31, 32 . In summary, this study demonstrates that physician self-reported language fluency is independently associated with practicing in a linguistically disadvantaged area.
